Dopamine increases the expression of tyrosine hydroxylase and aromatic amino acid decarboxylase in primary cultures of fetal neurons.
Previous studies, aimed at identifying which diffusible signals may influence the differentiation of embryonic neurons towards the monoaminergic phenotypes during brain development, have shown that serotonin itself could promote the 'serotoninergic-like properties' of hypothalamic cells from mouse embryos. We presently reinvestigated such 'autocrine/paracrine' regulatory mechanisms by exposing dissociated cell cultures from embryonic rat hypothalamus and brain stem to dopamine--or related agonists--in an attempt to influence their differentiation towards the catecholaminergic phenotype. Chronic treatment of cells by dopamine or apomorphine (a mixed D1/D2 agonist), but not selective D1 and D2 agonists, significantly increased the number of cells that expressed tyrosine hydroxylase (TH: as assessed with a specific anti-TH antiserum) and the activity of aromatic L-amino acid decarboxylase (AADC) in the cultures. Furthermore, apomorphine treatment also decreased the levels of cholecystokinin-like material in primary cultures from the brainstem (but not the hypothalamus) where both dopamine and cholecystokinin are--partly--colocalized in mesencephalic dopaminergic neurons. The maximal effects of both dopamine and apomorphine on TH expression and AADC activity occurred earlier in the brainstem (on cells from 14- to 15-day-old embryos) than in the hypothalamus (on cells from 15- to 16-day-old embryos), in line with the well established caudo-rostral maturation of the rat brain. Furthermore both the expression and the dopamine-induced modulation of AADC activity and TH immunoreactivity appeared to occur independently of each other. Present and previous data are in agreement with a possible autocrine/paracrine action of dopamine and serotonin during brain development.(ABSTRACT TRUNCATED AT 250 WORDS)